seventy patients with heat-related illness were treated at Jinshan Hospital of Fudan University, and their epidemiological characteristics, laboratory results, treatment and prognosis were retrospectively analyzed.
INTRODUCTION
The summer of 2013 was the hottest in Shanghai since 1934. The patients with heat-related illness (HRI) significantly increased in the face of the sudden hot weather. Jinshan District, which is the coastal area in southwest Shanghai, also experienced the hottest year for decades. The hot weather seriously affected the people's health, and led to sickness, even death. We retrospectively analyzed 70 patients with HRI treated at Jinshan Hospital of Fudan University of Shanghai in 2013. We studied their epidemiological and clinical characteristics of heatrelated illness and its prevention and treatment.
METHODS

Population
Of the 70 patients with HRI treated at Jinshan Hospital of Fudan University from June 2013 to August 2013, 54 patients were male. The age of the 70 patients ranged from17 to 92 years, with a mean age of 45.2±18.1 years. Eighteen patients suffered from heat stroke and 52 patients from non-heat stroke.
Methods
Medical history and physical examination were collected from the patients. Blood examination was performed in terms of blood routine, liver and kidney function, electrolyte, glucose, and gas analysis, and enzyme of myocardial injury. At the same time, all of the patients were cooled and rehydrated; viscera function was protected. Water and electrolyte balance was maintained, and circulatory failure, infections and other complications were prevented and treated. The patients were divided into a heat stoke group and a non-heat stroke group.
Statistical analysis
Statistical analysis was made using the software package SPSS for Windows version 16.0 (SPSS, Chicago, IL, USA). Data were presented as mean±SD, amd univariate and multivariate analyses were used for comparisons. Comparisons between different segments were analyzed using an unpaired t-test when normally distributed and using the Mann-Whitney U test when non-normally distributed. And for all tests, a P value < 0.05 was considered statistically signifi cant.
RESULTS
Epidemiological characteristics
Seven patients with HRI were found in June, 29 patients in July, 34 patients in August. The medial environmental temperature from June to August was 34.8 °C, 37.1 °C, and 37.8 °C respectively. The medial environmental humidity was 78.2%, 81.9%, and 81.6% respectively. The average environmental wind force was 3.2, 3.1, and 3.3 respectively (Figure 1 ).
As the environmental temperature was increased, the onset of HRI patients was also gradually increased, especially from July 29 to July 30. The highest environmental temperature was up to 39 °C. From August 5 to August 9, the highest environmental temperature was near 40 °C, and the number of HRI patients increased signifi cantly (Table 1) .
When the environmental temperature varied from 34 °C to 35 °C, HRI developed in 4 patients respectively. When the environmental temperature rose to 36 °C to 37 °C, HRI developed in 7 and 8 patients, respectively, and showed an increasing trend. When the environmental temperature rose to 38 °C, 39 °C and 40 °C, HRI developed in 11, 15, and 21 patients respectively ( Figure 2 ).
The characteristics of age in HRI patients
In the 70 HRI patients (54 males, mean age 45.2±18.1 years), 18 patients had heat stroke (mean age 64.1±14.9 years), and 52 patients had non-heat stroke (mean age 38.6±14.1 years) ( 
The vital signs and laboratory characteristics of HRI patients
The heart rate of heat stroke patients was faster than that of non-heat stroke patients (P=0.001). The body T (°C) Number temperature of heat stroke patients was significantly higher than that of non-heat stroke patients (P=0.000). The creatine kinase of heat stroke patients was higher than that of non-heat stroke patients (P=0.000). The lactate dehydrogenase of heat stroke patients was higher than that of non-heat stroke patients (P=0.002). The PLT, RBC, Hb, PCV, serum calcium and serum sodium of non-heat stroke patients were higher than those of heat stroke patients (P<0.05) ( Table 3 ).
The correlation of lactate dehydrogenase, creatine kinase and body temperature
With the increase of body temperature, the levels of lactate dehydrogenase and creatine kinase of HRI patients increased obviously ( r 1 =0.801, r 2 =0.801, respectively, P<0.05) (Figure 3 ).
Treatment
Body temperature was controlled in all HRI patients.
In the heat stroke patients with high fever, viscera function was protected, water and electrolyte balance maintained, and circulatory failure, shock, infection and other complications actively prevented and treated. In the 70 patients, 61 were cured and 9 died (8 patients with heat stroke and 1 patient with non-heat stroke).
DISCUSSION
Heat-related illness (HRI) is an acute disease caused by the dysfunction of human body temperature regulation. There are different types of HRI, including heat rash, heat cramp, heat syncope, heat exhaustion and heat stroke. Heat stroke is a disorder of adjustment of body temperature caused by high environmental temperature. Heat excessively saves in the body, and leads to the damage of the nerve system. Heat stroke is a kind of severe and fatal heat illness. It is able to affect the function of the brain, liver, kidney, and heart ,with a high fatality rate. [1, 2] Jinshan district of Shanghai is located in the north subtropical and monsoon climate zone. Influenced by winter summer wind, this area has clear four seasons, abundant precipitation, more sunlights, and a long frostfree period. The summer begins in June, and lasts for about 3 months. This season has high temperature and heat. The period from mid-June to mid-July is the rainy season. In the cold area, the temperature is low, the weather is continuous wet and precipitated. In the warm cold area, the weather is stuffiness, sometimes sunny and sometimes rainy, but the temperature is high. Mid-July to mid-August is the hottest period in the year. The summer is the hottest reason in 2013 since 1934. In the face of the sudden heat wave, the number of HRI patients increased obviously.
In 2013, 70 HRI patients (7 patients seen in June, 29 patients in July, and 34 patients in August), were admitted to Jinshan Hospital of Fudan University. When the environmental temperature increases to 35 °C above, the temperature exceedes the human physiological limit. When the environmental temperature reaches 38 °C or above, the relative humidity approaches 50%. The body sweats a lot, evaporats abundant water, and is dehydrated, At this time, HRI may occur. The human body is easily to show the dysfunction of temperature regulation and failure of sweat gland, resulting in HRI at last.
The age of the heat stroke patients was older than that of the non-heat stroke patients (P=0.000) in this series. This finding is related to the living environment of the elderly patients [3] who have the weak ability of body temperature regulation and viscera function and the decreasing heat dissipation ability. So the elderly are more likely to develop heat stroke. Hence more attention should be paid to the improvement of the living conditions of the elderly in summer.
The body temperature was elevated and the heart rate increased in HRI patients, especially in heat stroke patients, who were more evident than non-heat stroke patients (P=0.000, P=0.001). The increased body temperature and heart rate can cause the occurrence of complications including dysfunction of the heart, brain, liver and kidney. [4] Hence it is important to control the patient's temperature. Preventing the occurrence of complications and the failure of visceral function can reduce the fatality rate. [4] [5] [6] The values of platelet, red blood cell, hemoglobin, packed-cell volume, serum sodium, and serum calcium were higher in the non-heat stroke patients than in the heat stroke patients. This finding may be related to profuse sweating and blood concentration. [7] With regard to liver function the heat stroke patients developed failure of liver function. But there was no significantly difference between each type of HRI. The levels of blood glucose, creatine kinase and lactate dehydrogenase increased significantly in the heat stroke patients. [8] Lactate dehydrogenase as a glycolytic enzyme existed in the cytoplasm of all tissues and cells in the body. The levels of creatine kinase and lactate dehydrogenase were elevated in the HRI patients, and were higher in the heat stroke patients than in the non-heat stroke patients (P=0.000, P=0.002). The levels of creatine kinase and lactate dehydrogenase were positively correlated with body temperature: the higher the body temperature, the higher the level of creatine kinase and lactate dehydrogenase (r=0.801, r=0.807). This may be due to high fever, muscle damage, rhabdomyolysis. [8] [9] [10] [11] The rise of blood glucose, however, is related to diabetes and the patient's stress response. [7] Hypothermia is the most important method for the early treatment of HRI. The whole body soaked in ice water is the most effective cooling method. [12, 13] 
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